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Double shell -bank ship 



The invention relates to. a double obeli tank ship 
comprising an outer skin and an inner shell, wnich 
surrounds the individual holds distanced from the outer 
skin, wherein outer skin and inner shell are rigidly 
connected with each yLher by means of connecting elements. 

There is the risk regarding double shell tank ships in case 
of average that not only the outer skin ox. the ship is 
destroyed, but also the inner shell. Only in case of 
smaller averages it may be expected that only the outer 
skin is destroyed, but not the inner she! 1 • The normal case 
of a ' damage would possibly be, though, that by the 
destructive forces of a ramming vehicle, for example the 
bulbous bow thereof, the outer skin is damaged, and the 
inner shell via the mounting elements between outer skin 
and inner shell is also deformed and springs leaks such 
that the cargo leaks out. In case of petroleum, this 
results in the sufficiently known disasters then. 

The double shell tank ship of the lype indicated above is 
characterised according to the invention in that the 
connecting elements, that is at least some of the vertical 
inner she! 1 members of frame and/or at least some of the 
horizontal stringers, are provided with rated break points 
or perforations, and the inner shell has been produced trom 
a highly resilient steel with high breaking elongation. 
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The yeneral idea embodied by the invention can be seen in 
that at least some, preferably all mounting and/or 
connect iny elements between the outer skin and the inner 
shell comprise rated break points. Thus, in case o£ an 
average, forces can be exerted on the outer skin from the 
outside, and since the rated break points react in the 
direel area, where the forces act, mechanical connections 
to the inner shell are interrupted, these remain intact and 
the cargo cannot discharge In case of stronger collisions 
or forces acting at an unfavourable angle, the forces can 
^ also act on the inner shell, and since this, however, has 

been produced from a highly resilient steel with high 
breaking elongation, the inner shell can deform such that 
no cracks appear thereby. Only with very large forces the 
inner shell can be destroyed as well, whj r.h should only be 
the case in not more than 3% of the accidents known from 
Statistics, though. 

The principle of the present invention r«1 ies on the 
realisation that in many average cases the outer skin of a 
ship according to the invention is destroyed at. locations, 
^ - where this can be accepted, the inner shell is only 

delo-ruied, though. 

The present invention also offers a protection against 
leaking out . of cargo, especially of petroleum, in almost 
100% of the accidents known and evaluated so far. 

In double shell tank ships the connecting elements between 
outer skin and inner shell are substantially the so-called 
stringers, the support elements belonging to the stringers 
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and the vertically oriented mcinbers of frame. This is a 
honeycomb construction mads of brace-like connections and 
sheet metal components in horizontal and vertical 
orientation attached at the braces. 

According to the invention, the metal sheets are provided 
with rated break points by means of perforations or rows of 
holes, i- c. round holes or individual elongated holes with 
interruptions are designed in line form such that a 
perforation line is obtained. 



The perforation line is preferably arranged more closely to 
the inner shell- It is also conceivable, however, Lu mount 
this perforation or rated break line closer to the outer 
skin, . or even to provide several such lines between the 
outer skin and the inner shell on the same connecting 
element. The holes also do not have to be arranged in a- 
linear extension, but they can absolutely, also be arranged' 
at an angle or wave-like. Substantial is that in case of 
forces acting from Lhe outside onto the hull of a ship 
according to the invention, the rated break points in 
w direct proximity of Ihia force effect are excessively 

strained and tear open at the predetermined points, and 
that the inner shell is not damaged thereby, and the 
stability of the ship is maintained therein. 

Regarding the shape of the elongated holes, it can be 
resorted substantially to rectangles rounded off. However, 
holes tapering in longitudinal direction, that is towards 
the perforation line, can be provided just as well. It is 
essential in this regard that the remaining webs between 
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adjacent elongated holes are dimensioned such that th^.y 
burst, when certain forces act upon them, wherein this 
breaking force has been adjusted to the destructive force 
to be expected of an expected collision with another ship. 

Correspondingly, the brace pieces serving as support rest 
for the stringer metal sheets, are configured with rated 
cracking points such that these prevent in reaction to a 
destructive force that forces are transferred to the. inner 
shell, or a substantial portion of the forces are not 
v - / transferred to the inner shell or are transferred such LlwL 

t he imiei shell is not destroyed, although it can be 
deformed across a relatively large area. 

The core of the present invention does not only aim at the 
interruption ol the flow of forces, but it is also shout 
the fact that a destructive force acting from the outside 
onto the hull of a .ship body is transferred to the inner 
she! 1 such that no destruction of the inner shell besides 
exterior deformation of the inner shell can occur. 

w The invention is also not limited to double shell tank 

ships, but can be implemented on all double shell ships or 
container ships as well and causes generally that it can be 
ensured in the large majority of possible collision cases 
that the cargo cannot discharge from the hull. 

The present invention relates mainly to a double shell tank 
ship comprising an outer skin made of steel as well as an 
inner shell made of steel, which are connected with each 
other and form the hull. Starting from 2010, the EU demands 
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for rank ships from 5000 tdw such shells that a cavity 
exists each between the exterior float skin of the ship and 
the inner hold area. 

In a known Lauk ship (US PS 3,844,239), a meta.l outer skin 
and a liquid-tight shell inside of it are provided, which 
is formed from an elastomeric material and correspondingly 
rftsilient. 

A tank ship is known from US 3,699,912, wherein this is 
^ also not a double shell tank ship according to the usual 

definition. In the known tank ship, a receptacle is located 
in the interior, Lhe outwardly directed walls of which 
consist of two barrier parts. These two barriers, which can 
also be called panels, are movable towards each other and 
can be deformed relatively to each other in case of a 
collision such that the interior, in which crude oiJ i a 
contained, for example, remains closed towards the outside. 

The double shell structure according to JP 08230775 A 
comprises a typical double shell tank ship- Thus an outer 
W skin and an inner shell are provided, between which the 

stringer deuks are located as connecting parts. The object 
1 is now to achieve a collision stability in that the inner 
Shell is noL formed from plates, ac usual in double shell 
tank ships, but from corrugated iron parts instead, such 
that in case of a collision the inner shell can expand and 
collision enerqy can be absorbed by the corrugated shape. 

A known vehicle for the transport of chemicals (BP 0 723 
908 Al) is not a double shell tank ship, but a vehicle 
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comprising an outer shell, wherein a double, wall 
construction with an inner and outer wall is provided. 
These two parts are interconnected by means of cross 
bracing elements, which also serve as partition walls. In 
this, the exterior connection io fixed, while th« interior 
one has been hit such that the attachment is destroyed in 
case of a collision such that is cannot result in. the" so- 
called "membrane stresses" in the outer shell, and bracing 
parts are provided for this purpose, which can only resist 
a certain limited load. 

The JP 07196074 A relates to a double shell tank ship, 
wherein, between the two walls of the exterior wall anri the 
interior wall, parts or materials, respectively, shall be 
provided, which are resistant to compression, bnf. cannot 
bear tensile stress. For this purpose, the outer shell is 
provided by a plurality of Anti-Flexure materials and 
horizontal binding rivets in longitudinal direction. These 
elements are to receive compression forces created by a 
collision, in order to protect the inner .shell in this 
manner. If large deformation forces are transferred to the* 
inner shell simultaneously via transweb parts during a 
collision, torsion elements mounted on both sides of sach 
transweb part can be subject to torsion, and these finally 
separate from the inner shell at the corresponding strain 
such that this can be deformed or bend only slightly. It 
arises from this teaching to arrange special longitudinal 
structures between the shells of the tank ship, which can 
be loaded lor pressure, but not for tension, and to provide 
additionally torsion elements, which transform the forces 
produced by the collision into torsional forces and nanse 
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only slight deformation or bending of the inner shell in 
this manner. However, such a construction conditions a 
substantial additional effort, wherein it is questionable, 
whether these torsion elements can be designed such that 
they can manage possible collisions and the strains 
resulting therefrom. 

A further typical double shell tank ship can be seen in the 
Japanese Patent Publication JP 08301180 A. An outfit shell 
made of steel and an inner shell, also made of steel, are 
W provided there, wherein stringers are located between these 

parts. In order to prevent the discharge of oil in case of 
a collision, a sheet steel panelling is provided on the 
interior of the inner shell. This panelling is in this case 
a thin sheet comprising a thickness of 1,5 to 3 mm, i - e. a 
material, which is considerably thinner than the inner 
shell. This steel panelling is attached by- means a f 
spacers. The philosophy of this construction is that even 
in case of severe destruction of the outer skin and th« 
inner shell sufficient energy of the collision can be 
absorbed, and the inner shell remains in a liquid-tight- 
state, though. 



Considering the prior art as a whole, which certainly 
offers possible solutions for problems eimilar to those, on 
which the present invention is based, it is to be noted 
that it is indicated nowhere, to . equip in a double shell 
construction of all parts the connecting elements of the 
outer skin and Lhe inner shell with rated break points or 
perforations. It can be achieved by these rated break 
points or perforations that in case of. a collision the 
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deformations o£ the hull, which cannot be avoided, are 
absorbed such that deformations occur only at locations, 
where Lhey do not destroy the inner shell. By the cracking 
of rated break points, the energy of the collision is 
absorbed as deformation energy. Above that, mechanical 
connections between the outer skin and the inner shell are 
interrupted such that exterior forces at least cannot act 
on the inner shell any more. 

This invention comprises still another feature, that is the 
selection ol the material of the inner shell, and this 
should be highly resilient steel with high breaking 
elongation. This implies that the double shell structure is 
not weakened in any way by the choice of this material, if 
the normal condition without collisions is concerned. 

The invention is explained below by way of example with 
reference to the drawings. 

Figure 1 shows a diagrammatic view of a part of the hull of 
a double shell tank ship according to the invention. 

Figure 2 shows a corresponding view and illustrates the 
conditions in an average case. 

Figure 3 .shows, as- an example, the damage created at the 
hull after an average. 

Figure 4 shows an enlarged view of the space between the 
outer skin and ' the inner shell of a double tank ship 
according to the invention. 
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Figure 5 shows, on an enlarged scale, perforations in a 
part of a stringer or a member of frame. 

In the figures, the outer skin 10 of a double shell tank 
chip as well as the inner shell 11 can be seen. Between the 
outer skin 10 and the inner shell 11 there arc in a 
honeycomb or lattice construction substantially vertically 
oriented members of frame or connecting elements 12 as well 
as substantially horizontally formed connecting elements 
w 13, so-called stringers. The elements 10 to 13 form a rigid 

construction . 

Iu the Figure 4 illustrated on a larger scale, the 
horizontal connecting elements 13 and the vertical 
connecting elements 12 can be seen. The outer skin has been 
omitted in this illustration, but the inner shell 11 can be 
recognised.' The figure 4 chows the conditions after a 
collision and clarifies, how rated break points 20 due to 
the locally prevailing forces have reacted such that the* 
inner shell 11 has been deformed, but not in the same 
w manner as the deformation of the outer skin, not shown, or 

of the connecting elements 12 and 13, respectively. 

It can he taken from figure 4 as well that the inner shell 
11 has been sortly deformed, wiLhout a break being 
developed. Th«re are steels, which are suitable for such a 
strain and in particular have a high breaking elongation. 



Figure 5 shows three adjacently located recesses in a part 
of the connecting elements 12 or 13, respectively. Three 
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elongated holes 20 in on© row can he seen, wherein the 
mutual distances have been chosen such that they tear open 
at the respective strain. The shape of the elongated holes 
has been chosen deviating from a rectangle or a round hole 
rounded of I such that the desired tearing open in a 
perforation line can he ensured. 

It is within the scope of the present invention to ensure 
in case of an average with not completely filled holds 
(usually the filling degree is 97%) that the interior of 
the- hold, which is reduced by the deformation, can be 
deformed such that the cargo can escape through bursting 
plates Into Lhe area of the double central 1 ongitudinal 
bulkhead, as shown in the figures 1 to 3. 



